Interactions of tumor necrosis factor with local and systemic factors in fetal rat limb bones.
In many tissues the actions of tumor necrosis factor-alpha (TNF) are indirectly mediated through the production of autacoids or other cytokines. To determine the role that these factors might have in the action of TNF on bone resorption, we examined the effects of several selective inhibitors on TNF-stimulated resorption. The cyclooxygenase inhibitor indomethacin did not prevent TNF-stimulated resorption in fetal rat limb bones. Stimulation of resorption by TNF was also unaffected by the platelet activating factor antagonist WEB 2086. A 17.5 kD interleukin receptor antagonist protein, at concentrations that completely blocked the bone-resorbing actions of maximally effective concentrations of interleukin (IL)-1 beta, failed to affect the stimulatory actions of TNF. TNF-stimulated resorption was inhibited by both interferon-gamma and dexamethasone. Dexamethasone inhibited TNF-stimulated resorption more effectively than it inhibited parathyroid hormone (PTH)-stimulated resorption. When bones were treated simultaneously with low concentrations of TNF and PTH, potentiation of the bone-resorbing effects was elicited. These results suggest that TNF stimulates resorption through a pathway different from that by which PTH produces its effects. Transforming growth factor-beta (TGF-beta) enhanced responses to TNF; TGF-beta failed to inhibit the effects of TNF, even in long-term culture or when bones were pretreated with TGF-beta. Synergistic interactions between TNF and several other bone-resorbing factors have now been demonstrated. In contrast to the actions of TNF on certain other functions, the bone-resorbing effects of TNF, as determined in the fetal rat limb bone system, do not seem to be mediated by PAF, IL-1, or prostaglandins.